148
Hazard variables are calculated at each time step of every single simulation and then the maximum values are selected. These 149 scenarios were aggregated into a map that shows at each point of the study area the worst possible situation. This enveloping 150 map is the base for the risk assessment and includes the variables of flow depth (vertical distance between the water surface 151 and the ground, also called inundation depth by some authors, e.g., Aniel-Quiroga et al., 2015), water velocity, and a proxy 152 for the drag force, the depth-velocity product (drag level).
153
Hazard variables were finally classified into five levels of intensity to be subsequently combined with vulnerability, as 
180
Indicators H1 and I1 identify and locate the number and type of exposed population and infrastructures respectively, i.e. the 181 number of people and buildings and infrastructures located in the flooded area. The human indicators H2-H5 are oriented to 182 measure weaknesses in terms of evacuation and reaction capacities of the exposed population. Specifically, H2 and H3 are 183 related to problems with mobility and evacuation velocity whereas H2, H3, H4 and H5 are related to difficulties in 184 understanding a warning message and an alert situation.
185
The infrastructure indicators I2-I6 measure the number of critical facilities and buildings that would be affected by 186 administrative area, bearing in mind the implications for the population. I2 provides the number of buildings that would require 187 a coordinated and previously planned evacuation due to the high number of people in them (in some cases sensitive population), 188 such as hospitals, schools, geriatrics, malls, stadiums, mosques, churches, etc. I3 calculates the loss of emergency services that 189 are essential during the event. I4 reports on the potential number of power plants and desalination plants affected, hindering 190 the long-term supply of electricity and water to local communities. I5 analyses the generation of cascading impacts that could 191 take place due to affected hazardous/dangerous industries. Finally, I6 considers the loss of strategic ports and/or airport 192 infrastructures, essential for the economy of the country and the local livelihoods (fishing ports).
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The construction of vulnerability indexes is performed through the weighted aggregation of the previously normalized 194 indicators via the min-max method (OECD, 2008) . Aggregated indexes are then classified considering the data distribution 
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The hazard variable differs according to each dimension of the study to analyse specifically the potential impacts. The 
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The catalogue has been developed following this concepts and structure. Each measure is analysed and characterised by means 
259
This RRM catalogue is the basis for the next step, the selection and prioritization of the specific set of countermeasures for 260 each area. It is also worth to mention that a combination of measures from different approaches often offers an effective risk 261 reduction strategy, even enhancing the performance of the individual measures when implemented at the same time.
263
The methodology for the selection and prioritization of the RRM has been designed to ensure its adequacy to site-specific 264 conditions at local scale among those proposed in the catalogue. It is summarized in three main steps (see 
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After the identification of the HS, it is evaluated whether they are exposed to tsunami hazard (i.e. located in the flooded area)
279
and if they exceed the risk class threshold as shown in Figure 6 , in order to determine the units that will feed the decision 280 matrix into the second phase. Because of their significance, the scarcity of data when performing the vulnerability assessment 281 and the relevance given by local stakeholders, touristic regions and environmental conservation areas will move to the next 282 step if the HS is exposed, regardless the risk level. In all other cases, for those HS under very low, low risk or not expose, no 283 countermeasures will be assigned. The HS characterization is carried out by assigning elevation characteristics (highlighting The second stage consists in the preliminary assignment of RRM to each HS according to the decision matrix. The matrix, use, that condition the suitability of one or another measure. Finally, as shown in the decision matrix, the type of hotspot also 296 conditions the suitability of the RRM preliminarily selection. The sets of RRM obtained according to the decision matrix for 297 each of the determinants are merged, and finally the most restricted recommendation is considered.
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The methodology applied for the selection and prioritization of optimal RRM, resulted in the identification of 89 hot spots 370 (HS) along the entire coast of the country, half of them located on the north coast, mainly from Liwa to Sur wilayats. About
371
25% of them are concentrated in the southeast area of the country, especially in wilayats Salalah (12) and Sadah (9). Mashira
372
and Ad Duqm concentrates 10 and 5 HS respectively. According to the method followed, 79 out of the initial 89 were assigned 373 with a set of RRM.
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Next, an example is included to show the whole procedure, focused on the wilayat As Seeb. This wilayat concentrates the 375 largest amount of population exposed to the highest level of risk and is the second wilayat with the greatest infrastructures risk 
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Therefore, although more detailed studies would be necessary, this prevention measure should be discarded at this site. The
398
second recommended prevention measure is the "artificial sand dunes and dune restoration". Accordingly, a more detailed 399 study has been done in a subset of the area by means of modelling an artificial sand dune with a crest height of 3 metres,
400
showing an efficient reduction of the flooded area, as shown in Figure 12d . 
